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AND MEASUREMENT IN A . am anceny san 
CITY SCHOOL SYSTEM wine Paplegorgs 


vl ' e 7 
RPOSE OF EDUCATIONAL MEASUREMENT : 
s wd ! 
Tne ultimate purpose of all educational ’ : 
vestigation and measurement na ety 
l ST1g ( It! DI per m | 7 
school system should beta inerease the eff 1.) 
ness of the instrection which each ch | 
Iti S Neer S| ? 


sto receive. vi ry ed wat onal avene\ 


¢., everVv sup rvisor, every special Te ache 


ery regular teacher, every school build 





ng, all text-books, all educational equip aie ” ‘ 
nt of whatever kind, in fact everythi: irse of study to 1 ty] | 
thin the public-school system—is fund their reanect host | 
entally for the purpose of providing th ‘ — ’ 
nstruction which the child needs to ma P of AE al 
m individually and_ socially — efticis a ’ i - oe 
\ny investigation carried on by a research aot 4 shais r , 
lepartment in a city school system of any 1 : du or a 
\ : the above nstrumental ties should, — often se} 
therefore, be for the purpose of determin- nod with if text _ “e 
ing how effectively it is discharging its ,;., | met _ es 
proper function of serving the children meant tees ; en 
> Although at first thought this definition os ' Is  aeanail 
of the purpose of a research department ancial support | 
may seem to limit unduly its field of In addition to t) 3 a 1 
work, a closer analysis will show that this  ¢jon to the problem of instructio » dis 
is not so. This definition concedes to the and oby 5 t lepar nt sl d al 
department as its proper function the onsider it e of it t S rry Oo 
vestigation of any edueational problem nvestivations of som f thos , ; 
which the school authorities have to solve. vhich are less direct ‘he depart nt may 


The department may investigate super- properly test children by the Binet-Sir 
\ sion, because supervision is or should he test, Tor example t iefer 


for the purpose of improving the instrue- eral intellige: is a basis of proper class 


tion given. It may investigate program- fication for instruction purpos t may 
_ : . ilso | eX I tes Lal ) { 
1 Read before sector L, Americar Asso it 
r for the Advancement of Science, P! lelphia, De psychological stages 2 ey pment it} 
ember 30, 31, 1914. ord r to det rm thie most ppropri lt 











182 SCHOOL AND SOCIET) 
me tor t ! t toy ; or sul matter el lese! S } funet S L 
rt I y y pr I th I I na ites tT 
pu system 1} properly be tl results each 1s Therefo 
t ivestigation at ippraisal t has s st ttotrv tos fad 
nder this definition f the purpose of r these departn ts as roup father 
partment of educational vestigatio e 7 r Is , mvaelf 4 
i measurement rief desecriptiol t thre nes of work wl 
It is important that the department keep the department in Boston has begun 
this purpose steadfastly before it in th t summary statement of tl inder!] 
pr Ssecutlol ot t Wo It S! l | reco | ~ ! 1 eT ’ nt has 
nize the fact that not those in the educa owed it rrying on its wor 
tional profession are vet a reed that eduea 
COPE O rill VO VN BO 
tional measurement and educational r 
search 1 the p school svstem = at From tl i rt pur] 
soing to make any contributions ft ward the aU n st ine 
solution of the important ed { | pi ld by faite y assumed UI 5 
lems which now ont t the profession = , ng of its feparul 
\bove all. the department must merit the DOSTO! would devot rg part of 
P , 
respect of its friend nd also should earry a s connected directl 
. \ nsti tion Joston has undertak« 
on its wort n such a way as to make = ‘ e _ . 
difficult for tl loubt lho +, ‘aree lines ol he elementar 
retard the legitimat wor of the depart SCNOOIS, ¢ n Hs { ind ul ¢ 
ment by trivial and i msequer lal erit part - , nO ment t 
sm Like all other educational agenei eeee the  elfective SS nstructio 
These are 


. . of the minimum esse! ils in each s 
measurement must Justify its existence and 
. - . ject and rade for the purpose of d 
measure 1ts useluiness bv the effeet which ' 7 — 
. Cning } } Ba y ha | ' 
. 13 . ning what should ) ( phasizet 
t has on the edueation of the children for n l 1 I 
{ hinoe nd thereby indicating 
‘ . ‘ ¢ nil . = bnere VY also lili l 
vhom the schools are provided. Keeping 
, lent ly 1? . ; } f 
, ] ] l ell L\ what ! Ses eA 
these consid rations he ror if. the (it p rt . 7 , p ” 
© ie t it s most \ orth 17} | test 
ment may confidently expect to steer ‘lear a € to i 
. : 5 ] 
e ‘ . ' ' ehil lr n. | 
of the Sevlla of non-essential statistica ’ 
, . ye The estab shment 7, )] ‘Tive ST und; ra 
‘compilations, on the one hand, and th 
1 , 1 of achievement o a tae WSIS AS SD 
Charybdis of mere theoretical education 
| el Is to | tt ined by he tn pu ~ 
specul itl m on the othe r , 
3 nd Tea he re 
Since departments of educational r 
; } Scientific experimentation in the use o 
search in public-school systems are of such 


subject matter or of methods of 1 


recent origin, their functions are as vet 


largely undefined Each department in 4} 
: : e BC 


the several cities has undertake n to assist 


in the solution oft thos edueational prob- DEFINITION OI MINIMUM ESSENTIALS 


lems which have been most pressing in that To define the minimum essentials in each 


C1Ly As vet, there IS little or ho printed subject a d erade, a complete revisio! ol | 





} f 

Irs study in the elementary 
S is has been undertaken. In scop 
t Ss revVisiol ‘overs each crade and most 
‘ the subjects within each grade hh 


rder to draw on the experience of teachers 
sing the course of study, the coopera 

( ( od of procedure has been adopted 
the seventy elementary school dis 

tricts is represented in the confereness on 
I's ’ study by at least four teachers 


29 teachers are now working on 


rs study ttees These teacher 
resentatives ha met in one general 
rel one spt | conference for 

rad and in one sp wal conference 
yrding to the various subjects of study 
Wi thes nferences, the special 


mittees are pr Te ed na to revise the 
irse OT ST ily l the oht ot pres nt d vy 


lemands ana of the r expt rience in using 
\s a means of defining more definitely 


lso tor the purpose of illustrating for 
rs a method of revising the course of 

study in each subject in the elementary 
schools. an investigation of spelling was 
in last April. The particular point that 

t seemed desirable to emphasize was that 


material for a course ol studs n any 


sud ject should he sé leeted on the basis of 


lividual need as determined by social 


lemands A ehild he ds TO know how TO 
mil rht possible to tea h a child to Spe 1] 


r older spelling books, such teaching 


ld be largely a waste of time, because 


most children use only a small number of 


those words in their writing. The mate 
spelling should be drawn larg 


rom the words which the children use 1 


elr Writing le iV Y out ol econsiderat ) 
irgely or wholly their reading and thei 
S] ing vocabularies 
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( iN ell-defined star rd of 
evement ‘her’s efforts are likely 
{ { mucl hey r his 
ene! pent With such a standard, 
the Ss probiem 1n Te ng nd th 
puy m in learnings re more defi 
lefined, and th nees of better 
omplishments are material] nereased 
S pose ol wishes to find out how eft { 
the t hing of spelling is the sixt 
rad Before on n measure S 
ven must defir sp terms 
ist what tv to s sixth grad 
ipil shoul ISSOSS ‘his means that } 
must determine ] many words and how 
dith if rds a sixtl rad } | ought 
know how to spell. This is fixing the stand 
ard of achievement in this subject in the 
sixtl rack lo teach the children to 
spell tl words selected for sixth-grad 
pupils omes the obj ‘t of attan ment, 


After this 


standard of ¢hievement has been estal 
lished 3 es a comparatively eas 
matter to find out how effective the spe I] 
nstruction has beet 
Valid objeectiy standards of achieve 
ment for the various subjects and grades 
can not be effectively established on the 
asis of what any one may think children 
ought to be able to do. Sueh standards 


established on the roel 


hottom 
ictually e: 
what 


\fter the 


basis of what ehildren 
finding out 
test them 


minimum essentials in the course of study 


wen defined, therefore, it remains to 


‘hildren to find out the degret if 


success which thev have achieved In Bos 


standards are being established on the 


ton, 


SO) ne recent of t} e ehildre n ean do 


cessary to po nt out that there 


re few such standards of achievement at 


the present time. Our courses of study are 


AND 
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— F ; ; i thesia : 
st | rd ver t AS re he 
express 1 in terms SS rrad sal 
ht) pe! t \V ‘ } ) ey + 
means f he 1 has red 60 ne 

ani ‘ T ri pres | ~ 
whether means his 1 tior 
the ss, or wl ! e of 
number of her s. n { 
ror Ol ) = l 

} x; ) ] ? t 
results S tc } ~ lac 
measureme ! lispens 38 
? the « ; 2 Pe) ) t} vp rs 
which p d (As ther units 
ength in measur things linear nd 
units of surfa n measut p] S, so 

i a 
must there be units of easure 1n ¢ 
ing edueational results Thornd and 
Ayres have provided such seales for m 
uring handwriting: H iS | Ballou 
have prepared scales for measuring E1 s 
compos Tions il | Bu kk] } I h S p! 
p red i seal tors el] ng I} I ! h 
undertaken to creat inits of measur 
these various subjects so that ynpal 
results eat ybtained from testing wor 
has 

in various ties most ns WoUsS 
ex mpiles or the s T mn irement of 
{ lu tional results 1 t) l sures wl h 
have been applied to the largest numbet > 
of children are the ¢ rtis Standard Tests 
n addition, subtr tion, multiplication und 
division. 

The seientifie work of defining objectiv 
standards of ‘hievement on the basis of 
what children can do is in different stages 
of progress in Boston. In most eases, it is 
only well begun. What is being done 1 
the various subjects and what is planned 
for in the immediate future will be d r< 


ARITHMETIC 
is the only 


Arithmetie 


objective standards havs 


, 
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result of the seientific testing of children. Some mav feel that t matter 
Two years ago, the Courtis Standard Tests — racy is lost s t of, or at st isn 
were given by Mr. Courtis to over 20,000 n such a state? 1 standard 
children in Boston. Last year these tests should ! red vever, 1 
je ere given in January and again in April racy ean 1. t 
in 35 elementary districts covering 20,000 iecount f t 1! 
‘hildren in grades from four to eight in t is al . f that tl 
sive. This vear similar tests were given mbet 
early in October to about 35,000 children in — sidered 
3 districts, leaving only 17 elementary dis- should continue to solute pert 
tricts as yet untested. Next April, th the standard « tt \ 
same tests will be riven To all ehildren i! have to he ’ | 1 | ~ 
the Boston public schools in grades four under pres 
a eicht. hone to be a to est < 
From the testing of last Apml, definite Boston in which the pres 
standards of achievement in the four funda- LCCUracy the seve rades is 
‘ ntals have been established for each reduced 
rade from the fourth to the eighth in Besides testing the abilitv of ehild: 
isive, based on what 50 per cent. of the the four fundamentals ’ mi 
pupils of the city in any grade actually standards in = arithm 
did. For example, it was found that 50 masters of schoo 1 { hers. is 
per cent. of all children tested in the eighth — « some tests in fract 
gerade attempted at least 12 problems in vel fore thi se of the present § 
addition (Courtis Standard Tests, Series vear 
B, Form 3) and got at least 11 of them Ni 
right Henee, the objective standard of As has been nted out, B 
e achievement fixed for the eighth grade in ready taken the 


iddition is 12 problems attempted and 11 the problem of sj ng instruct st 
correctly solved in eight minutes. The com ng for special study tl most d uit 


plete standards by grades are as follows: words tnat oeeur ’ thre 


ne S ards for Individual Pupils meret ! thie naividu I 
I ? ? ~ 7 } re | ~ 
A dditi Subtrac Multi a. Division 
Minute iM 5 Pn Minutes ven toward t] ose of th rest S 
Grades . ; ( r to | y ’ } le 7 
ria > | a ne gs | < ren Misspell . 
~ = 3 = w $ “ CLASSITN ! l r I 
< - —- < . 
t \ il j | T | ~ S ) 
I\ s ) s 6 6 ° 
_ - ss ns ‘ ‘ termining 1 wh rades Val I 
\ ” i + r r D t | 
VI 10 S 10 S q 7 . 6 ought to be 1 
VI 1] i) 1] 9 10 8 10 8 
, VIll 12 ll 12 ll 1] 10 12 1] 
These standards are stated in terms of Two tests hav n prepared in geog 
the number of problems attempted and the raphy which have been given to 200 


number of problems correctly solved. dren in the eighth grade in four different 
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schools. n vy ft periment ith th 
tests If the tests seem | lat r our 
present purpose, they w ) en to about 
9? OOO lren at o It is ‘4 nur 
! testing to develop standards 
i ( tL 1 tner fT d ut h f ik d 
stro? 1) s Oot The present instruction as 
i basis r future mprovement Later 
her s much time has beer ven geog 
raphy testing as has been dey ‘ted to arith 
met for nple t may be that some 


lisl have ! ived svstemat attentio 
for so time in Bostor \ committee on 
standard n Enelish had beet working on 
the problem of establishing objective stand 
ards of achievement for graduation from 
the elementary school sometime previous 


- establishment of th rtment last 


April. The committ is made up of 
representative teachers in elementary and 
high schools, and ineluded the ssistant 
superintendent ho has charge of |] S 

‘his committee published three bulletins 


bulletiz del form o 


etions 


dir 


same and for rddressing 


he 
+4 


a business let rk. & 


second bulletin contains 


form for a biil and a receipt for the same 
The third bulletin 
Minimum 

Graduation 


Thi 


contains ‘* Tentative 


Requirements in Enelish for 


from an Elementary Sehool.’’ 
Board of Superintendents aut 
as authori 


The 


ubly ‘aTION | nd use of the se, 


standards of achievement 


standards without the explanatory matter 
re S TOLLOWS 
l. To copy twelve lines of simple pros 
or poetry, and a bill of at least seven items 
2. 3 take lown from dictation a pas- 
sa f simple pros 
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, To write 1! S mpte ad rect ns i 
friendly letter o1 ! pplication for a 
0 tion 

lo writ withit i half | ur a simple 
rigina mposition of not less than on 
rammat \ mplete l'} pupil may 

revisions, including ter r cor 
, tions. but must not 1 vrit 

D J recog t] parts of sp n 
ner « nmon uses ; ex ] the ‘ strue 

n of words and phrases in a simple se 

I Se 4 I phras 
modifier in th ibject 1 ol phrase 
modifier in the pr ite: to have prac 
tl al understandir y | the uses TO wh en 
the dependent clause of a complex sentenes 
in be put—whether it be to serve as noun 
djective or adverb; to know the principal 


parts of regular verbs and of the common 


rregular verbs. and their tens forms 


through the indicative mood 
6. To read at sight w th r liness and 
ood expre Ss] mn simple pr Se S d {fj nit AS 


‘Little Men’”’ or 


i. To Quote ¢ ther orally or in 


‘Hans Brinker.’’ 
Writing 
necessarily consecutive, of 
poetry 

stand before the elass and 
on some subject of personal 


interest 


1] 
or pubhe 


Obviously, thes minimum requir 
ments in English’’ repress hat the com 
mittee on standards thon nt elem | \ 
school graduate ought t now or to be abl 
to do This committe Ss continul ts 
work under the direct t the depart 
ment and our joint work is to measure edu 
‘ational results to see to what extent , 
dren ean attain thes standards h have 
been empirically set up. These standards 
vill be put « i fact basis as fas is tests 
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pupils in November. Although these tests 
were given in the high schools, the pupils 
were, for our purpose, practically elemen- 
tary school graduates. One test was in aec- 
urate copying and the other in written 
memory work. The test in accurate copy- 
ng consisted of a paragraph carefully 
chosen so as to include a variety of the m 
chanical elements of composition, of which 
paragraph pupils were asked to copy ac- 
eurately as much as they could in fifteen 
minutes. The results have not yet been 
pletely tabulated but a eursory review 
of some of the papers reveals the fact that 
some pupils made as many as forty or fifty 
mistakes in copying these fifteen lines of 
simple prose, and that very few pupils 
made less than a half dozen mistakes. 
From this test, the tentative standard will 
be fixed in terms of what pupils showed in 
this test they wer able to do. 
The test in written memory work was for 
the purpose of finding out how much of the 
lines of classic prose or poetry required 
vy the course of study and by these **min 
mum standards’’ the pupils remembered. 
The general result shows that very few 
of the 4,000 children tested remembered 
much that they were able to write in an 
ntelligible manner. Since this is so, it 
becomes me cessary to decide certain impor- 
tant matters. Considering the fact that 
some of these pupils undoubtedly did 
know fifty lines of classic prose or poetry 
at one time, was teaching it worth while if 
they have so soon forgotten it? Again, 
should they be expected to remember it for 
a longer time than most of them did? 
\lso, if children forget so soon such mem- 
ory work, is it of sufficient importance to 
set up a standard? If one assumes, on the 
other hand, that some of these pupils had 
never been properly taught the amount of 
prose or poetry specified in the course of 


study, and if such work is deemed worth 





while, the requirement should s 
on. 

The tentativ S ras i | I 
and in dictation be similar te 
this spring ther standards 


tested later 


in performing the four | 


tions has been obt d , ’ 
n no other subject, the exact m« r 
of educational results has ivi 
stage where scientific exper 
possible and pract eabl 
The Courtis tests have r 
Variations in the hil ty { 
subtract, mult ply and divide ‘| y | 
shown that we have at th pres (+ tin 
pract lly rrades of ty 
fourth to the eighth in h 
Twenty nine per cent ) } 
( or] Ll ori ‘ Xx 
like number of pupils 1 ! , 
ith chal th j 
met | » th} fh) 
Lions ( h I iSS ~ ( SS 
The tests S that { 


one gra did not rease their al 
ill in add on, subtr t ! mu 

and division from the tim tne tests 
given in Jat lary ul til they wer 


April—a period of about three n 
This means that the echildre: 


rrades have apparently not profit 
least by the instruction give! For e 
ample, in the eighth grad 

per cent of the children tested showed 
inerease in al ty to divide correct \ 
in the fourth grade 50 per cent. of t) 
children tested showed no increased abil 
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t ’ ’ hough that is th 
part ! pl | str f vith 
ie I irti 
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\ x f r’é SO | ~ cit ~ 
If ro pie nat I iri ) 
+} Yn) { ry + th} , 
S i e | S 
; ; loryt 1 4 nT n i t 
{ | , } 
t i » , i 
\ ' ’ ? y ’ 
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pr t b 1 al et 1 ‘ na the ed 
inder present lit s. Wh those who 
do not a | by if Merely nal = 
r) or iS s sho 1 Si ePSTS, ‘ Tu 
| a nit Nn l \ I} S Inean that 
ly ay s tT \ il S in DWUITY 
! pu $ ire mstantiy n 
( er than decreased 

i} (ourtis test ! simply means to 
mn ¢ i hat end being tl mprovement ol 
t] Ol if the ehildr I tests merely 
rey yn ns It is necessary to pro 
vid s and means of improving thos 
( re | msat To! Th Ss 
n provid tn teacher With the a 
Sit ( ma I | ) I ! is al 
pupils POSSI1DIe up to Ul established 
standat hieven t in each o1 of th 
four Tundament operations 

The Board of Superintendents has from 
time to time ‘authorized for use fourteen 


different kinds of practise work in the four 


fundamentals After the testing in Oc 


tober. masters of schools were invited to 
select s , Dp tis material as the rat 
sired ise dur the vear Several dif 
ls are | used in each elemen 
tarv schoo \t the elose of this vear's 
Wo! vy will the children be tested 
bu reports \ | ‘ red from masters 

d teachers as to the y le ¢ the pr tiss 
material used. From these two sources of 

mation it should be possible to learn 
\ t kind of practise work has bes m 
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by the clerical school as an experience and 
training which were valuable to the girls, 
who worked aecording to business hours 
and did their work willingly, conscien- 
tiously and effectively. 

To relieve the teachers whose classes are 
tested of as much of the work connected 
with the tests as possible, we shall more 
and more invite the cooperation of the 
normal-school teachers and their classes of 
prospective teachers. The results of a test 
will provide valuable material for discus- 
sion in a normal school class and some prac- 
tise in judging the results of a test will 
prove helpful to those who are soon to be- 
come teachers. 

For systematic workers in the depart- 
ment from time to time as various investi- 
eations are undertaken, the school com- 
mittee is asked to relieve persons from their 
regular work and assign them to work tem- 
porarily in this department. By far the 
larger part of the work of the department, 
however, is carried on through voluntary 
committee service. 

At present, there are committees on 
standards in the following subjects: Eng- 
lish, arithmetic, greography, history, spell- 
ing and penmanship. These committees 
are distinct from the various committees 
on course of study and are made up of 
representative teachers in the city. Their 
chief interest is the establishment of objee- 
tive standards of achievement on the basis 
of the scientific testing of pupils. The 
chairmen of these committess form an ad- 
visory committee for the department to 
consider all matters connected with the de- 
partment’s work on educational measure- 
ment. 


THE PLAN OF PROMOTING TEACHERS ON THE 
BASIS OF MERIT 

When the department was organized in 

Boston last April, it was understood that 
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one of its first tasks would be to work out a 
teachers to higher 


plan for promoting 
ranks on the basis of merit In educa 
tional circles, the desirability of such a SVs 
tem of promotion 1s no longer a subje ‘t tor 
debate ; it is conceded to bh necessary The 
difficult question is how to organize a pla 

for measuring merit that shall result in a 
reasonably effective merit list of candidates 
for promotion. This is one of the prob- 
lems to which the department is devoting 
much attention 

Each of the six assistant superintendents 
rates teachers of every grade or rank in 
his or her geographical district every two 
vears. These ratings are on file in the 
superintendent’s office and are the only 
available evidence which the superintendent 
has whieh indicates the degree of suecess 
being attained by candidates for promotion. 
No ratings are secured from masters di 
rectly, although it is the practise of some 
of the assistant superintendents to rate 
teachers in consultation with the master of 
the school, 

The general plan for rating the eff 
ciency of candidates for promotion is being 
worked out in conferences with the eandi- 
dates themselves. As a result of several 
conferences held last spring, it was agreed 
that independent ratings should be secured 
from the assistant superintendent, from the 
master of the school and from the director 
of promotion and educational measurement, 
The immediate work of this department 
is to determine on what fact basis a rating 
should be given and then to devise a uni 
form plan to be used by all who do the 
rating. The aim is to secure a system 
whereby every promotion to a higher posi- 
tion in the service shall be made on the 
basis of merit. All original appointments 
to the Boston school service are now made 


from a merit list 
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PRINCIPLES ACCORDING TO WHICH THE WORK 


OF THE DEPARTMENT IS ORGANIZED 
AND CARRIED ON 
By VaV ol and for the 


Summary pur- 


pose of emphasizing some general considera- 
tions which seem to me particularly impor 
tant, the principles which have determined 
methods of the work in 
may be stated 


1. While the department in Boston con- 


the scope and 


briefly as follows: 


> 
Bi ston 


ceives its function to be investigation of 


any educational problem within the publie 
school system, our theory has been that the 
educational 


department, like any other 


agency, must justify its existence and 


measure its usefulness by the extent to 


which it contributes directly or indirectly 
to the improvement of the instruction which 
the pupils receive. 

2. The 
on the work of the department promotes a 
attitud 


cooperative method of carrying 


scientific among the teaching pro 


fession and gives every person and evi ry 


educational ageney an opportunity to play 


solution of Boston’s educa- 


tional probl ms By ts teacher-committees 


on the course of study, by its committees 


on educational measurement work, by its 


introduction of the normal school seniors to 


the practical significance of scientifie test- 


ing, by its utilization of clerical school 


pupils for computations, by its policy of 
relieving school people in order that they 
may study special educational problems— 
by these the department believes it is pro- 
viding the edueational profession with its 
rightful opportunity to help solve the edu- 
cational problems of the city. 


3. The department is conscious of the 


fact that those phases of any subject in 


which tests are given will inevitably be 


emphasized by teachers in their teaching, 


either consciously or uneonsciously. In 


this fact lies both the hope and the danger 
If the tests 


of educational measurement. 


AND 
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are confined to important phases of a sub- 


ject, emphasis on these in teaching is de- 


sirable and legitimate. If. on the other 
hand, the testing work results in undu 
emphasis on unimportant phases of sub- 


jects, then it is correspondingly unsatis 


factory. By attempting to define in the 


beginning the minimum essentials in each 
subject, the 
bounded the 


be given 


department has _ actually 


field in whieh tests ean wisely 


and has thereby reduced to a 
minimum this danger. 

4. As far as possible teachers are relieved 
of all purely clerical work and their cor- 
of the 


those in arithmetic will 


reetion results of any tests except 


hereafter be on a 


voluntary basis. 


r 


{ have described very briefly 


department of educational investigation 


and Boston is trving to 


do and the 


measurement 1n 
means by which it hopes 
Naturally th 


initial stages and in most cases we have not 


complish it. work is in its 
yet proceeded far enough to obtain tangi- 


ble results. Our methods of work are 


rimental: we are learning to 
diffi 
introduction of 


largely exp 


do by doing In spite of the usual 


eulties which attend the 


such work in a large city school system, the 
future is decidedly promising. 
FRANK W. BALLot 


BOSTON 


THE VENTILATION AND SANITATION 
OF SCHOOL HOUSES! 

Since we force the child by law to live 
under the conditions of the classroom for 
so many hours a day, and so many days in 
the vear, we might naturally expect to find 
the schoolhouse a model of perfect sanita- 


tion, not only unexceptionable in itself, but 


1 Address delivered before New Jersey Sanitary 
Association, Lakewood, N. J., December 11, 1914, 
by C-E. A. Winslow, Division Publicity 
and Education, N. Y. State Department of 
Health. 


director 
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an example to teach the future citizens what 
to demand in their own homes and work- 
places. The actual conditions, however, 
particularly in the rural districts, fall far 
short of such an ideal. Professor T. D 
Wood, of Teachers College, in summarizing 
the results of a study made by a joint com- 
mittee of the American Medical Association 
and the National Council of Education, 
Says: 

The country schoolhouse, except in the few 
states where some advance has been made for the 
betterment of the rural districts, is invariably 
burdened with bad ventilation. Heating is a hit- 
or-miss affair by means of the unjacketed school 
stove, resulting in lowered vitality for both pupils 
and teacher. Seating accommodations are so bad 
that it is small wonder that we found 3.5 per cent. 
of the country school children with spinal ecurva- 
ture, as against .13 per cent. of the city school 
children with the same defect. 

The general sanitary conditions are often un- 
speakable—right here in New York state, where 
sanitary regulation is supposed to be in force, 
there exist accommodations worse than any which 
the lowest type of factory has to offer its adult 
workers. 

Washing facilities are either not provided at all, 
or consist of a pail of water, a dirty basin, and a 
common towel. Driuking facilities are invariably 
worse. There is seldom anything other than the 
common drinking cup, which has been banned in 
our cities for the children of our slums. If there 
is a cistern it is all too often located without any 
reference whatever to the drainage. The water in 
many of these cisterns was found to be so badly 
contaminated that it was a serious menace to the 
children who were using it daily. 

Often the drinking facilities are provided for 
only by an old water pail, frequently found un- 
protected in the rural coatroom, sometimes it is 
covered by the hat of one of the girls—sometimes 
a towel dangles above it, with the wash basin on 
one side and the broom on the other. 


I imagine that these strictures of Pro- 
fessor Wood will apply less widely in your 
state than in almost any other state of the 
Union; for we all look with admiration to 
the efficient state health department, and 
the admirable local health organizations of 


New Jersey. Even here, however, a brief 
resumé of the essentials of school sanita 
tion may be deserving of your considera 
tion. 

The most common harmful conditions in 
the schoolroom are probably those due to 
bad air. Recent studies have considerably 
changed our ideas as to why bad air is bad, 
but have in no wise modified the conclusions 
of common experience as to its essential 
badness. The investigations of many Eng- 
lish and German physiologists, and more 
recently of the N. Y. State Commission on 
Ventilation, have shown that there are no 
peculiar poisons in breathed air, and that 
the sensations experienced in a close room 
are not due in the main to any chemical 
changes in the air, but to its physical con 
dition as regards temperature and humid- 
ity—that as Professor Lee has epigram 
matically put it, ‘the chief problems of 
ventilation are not chemical, but physical- 
not respiratory, but cutaneous.’’ In the 
worst ventilated schoolroom, the decrease 
in oxygen and the increase in carbon 
dioxid never reach a point at which they 
have any appreciable physiological effect. 
On the other hand, the overheating of the 
classroom is very often such as to produce 
a marked influence upon the human me 
chanism. The recent studies of the N. Y 
State Commission on Ventilation have 
shown that even a room temperature of 75 
degrees produces an increase in body tem 
perature and heart rate, a fall in blood 
pressure and a diminished yaso-motor tone. 
The power to work under maximal stimu- 
lation is not affected, but the inelination 
to do physical work is markedly decreased 
by high temperatures. When the incentive 
to work was not great, the subjects in our 
N. Y. State Commission experiments ac- 
tually accomplished 15 per cent. less phys- 
ical work at 75 degrees and 37 per cent. 


less at 86 degrees than at 68 degrees. 
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\ T ( ! I if overh ite 1 ro ms 
whiel ! Div OL serious moment, Is the 
predispos nfluen of heat upon the 
Su » commu e diseases of 
; i thy t 1)y | rd I] | Ss 


( rved that u h room the mu Ss 
7 ran f the nose became | rem 
hypertrophied, and that such 
memb ose their natural power ! 
sistance, and when subsequently chilled are 
easily invaded by the parasitic organisms 


which cause colds and pneumonias 


In eontradistinection to these various 
harmful effects of hot air, the experm ts 
of many observers, including the N. \ 
State Commission on Ventilation, indicate 


no discomfor n be traced to the chemical 
pollution of breathed air, the subjects shut 
up ll hambet h tw nty to forty parts 
ot carbon a d behav ind Te ig ¢ 

actly as they do when supplied with 45 


eubie feet of air per minute, 


provided the 
temperature is the same in both eases. We 
Se TLCS ot 


experiments, a 


S t but distinet difference between th 

appetites of the subjects in the two eases, 
t] men consuming on an average about 
ten per cent. less of a standard luncheon in 
the « 
A third 


results 


‘lose room than when supplied with air. 


however, gave negative 


SeCTIeS, 


P hlie leceney i not publi hy ilth. er 


tainlv demands that the air of schoolrooms 


iould be kept 


and other occupied piaces s} 


free from the unpleasant odors generated 


by human bodies and human clothing in a 


close room. So far as Il am aware, the } 


tise of bathing, except for the washing of 


has no sanitary just 


h i! ds before eating, 


nd Sir Alm ith Wr evht bel eves it 


heation 
to be positively harmful when carried to 


air of the schoolroom 


clean and fresh-smelling may, like bathing, 


excess. Keeping the 
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least 
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effectin hi rded st h tj 
| supply of fres ! d tl vy views 
ipon this subj do 1 t] st imply 
that ventilation is u ssal ut rather 
rive uS a ciearer \ \ 1 id vent 
lation really is hu S 
stantly produen I $ $s cal 
xxid, and a t} mount of 
r which must b | it Ob) degrees To 
remove the bod d » the room 
mperatur 7( ees works out at 
h ut 0) ul t pel pita St Ty ng 
even th quantitative s dards rrmulatec 
he sis of earb d 
In rooms occupied | S umber of 
ms venti 1 mh S 
plished by means of ndows n a crowded 
schoolroom, however ndow ventilation 1s 
pt to prove unsatisiactory on account ol 
resulting inequalities of distribution. Chil 
dren near th lows t to drafts of 
untempered outdoor l ThHOsée the 
nner side of the room suffer when th ! 
dows rt el St | Wi | I S 1¢ ( ~ 
ind cloth V1 d screens less tne 
d ult { iT is rule I i bet I H sults 
n be ittains 1} S mie hod « tempe! 


ing the ine rural 


mine all n 


where an elaborate ventilating system is 


impossible, the jacketed stove offers the 


] est pra 


The report on 


‘tical solution of th 
Min 
quirements for Rural Schools 
Wood for the 


problems in 


is problem. 
mum Sanitary Re 
prepared by 
committees 
the 
Edueation 
Medical 


> 4 > 
] rotessor joint 


on health edueation of 


national council of the National 


Association and of the American 


Association well discusses this problem as 
follows: 

I es O ] I SI ld il s T tres r 
coming diré y fron of doors e of e 
following arrangements 
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Through wide open windows in mild faithfulness and intelligenee of the janitor 
\ r 
eather. | . in chara A ireless Janitor can Is 
: b) Through window-board ventilators under 
erer ; t ) ; . { vt TS ELTL, = 
p 4 ther conditions, except when, with furnace or le most perfect: venti t 
jacketed stove, special and adequate inlets and which the engineer can design. 
5 exits for air are provided. Whatever the svstem or lack of svstel 
; Heating.—Unless furnace or some other base use for ventilatio1 t is a prime ess 
: ment system of heating is installed, at least a . ' , 
: ‘ ‘ . ; ’ , ‘ for the healthtulness of the se! that 
properly jacketed stove 1s required. (No unjack : 
. . ‘)" a) " ° “ ‘ 4 in niger, vel 
eted stove should be tolerated in any school. ) thermometer i | place | \ \ 
e jacketed stove should have a direct fresh room and that constant watchtfulness sho | 
nlet about is inches square, open ng through be eX¢ reised h some Oo! fo see 1 it t a S 
e wall of the schoolhouse into the jacket against not exceed 70 degrees n a study mad 
‘ the middle or hottest part of the stove , ' ’ .% 
: ee a oe by Dr. Helen C. Putnam of 600 sch 
4 Che exit for foul air should be through an F : : 
‘a . . “OOH ] Was tound that . \ lO) ha 
a opening at least 16 inches square on the wall near rooms, it = 4 , Lael 
‘ the floor. on the same side of the room as th thermometers Oi thi 10, on third were 
% stove is located. out of order and of the remaining 140 only 
: A fireplace with flue adjoining the stove chin ) registered under 72 degrees I fea 
; nev makes a good exit for bad air. 
‘ , that such conditions as indicated this 


In larger school buildings, fan ventila-  ctudy are by no means rar 
tion will usually be found desirable, since Whatever the normal conditions ma 
only by a well-des ened and well operated ta ned by the vent latiy vstem. an occa 


central system ean good air conditions be <ional blowing out of the whole schoolroom 
uniformly maintained. If the results of with cool outside air, by op: r all the 
the experiments recently carried out at = windows every hour or so while the ch 
Minneapolis and Springfield, Mass., on the dren move about, gives a freshening stim 
use of re-cireulated air drawn off to a ylus to the children well worth the time 
ehamber where it is washed free from dust eosts. For subnormal children t pl 
and odors and heated or cooled, and dried — yjsion of an open air school (or open w 
or humidified to adjust its physical condi- gow ¢lassroom een, tes bat ade 
tions to an ideal standard before it 1s re must. however, | mpal ! | 
turned to the rooms, are confirmed by other 
studies now in progress, fan ventilation will — ¢ = 
cee ; : for special feeding as well 
prove a distinct economy, since the saving ‘ ’ ;' 
: ext to I tion, the lightit ot the 
of fuel effected by recireulation should oe oe 
easily outbalance interest charges on the 


ee 
I 
j 


; pets veneral h th problem involved 
cost of a ventilating plant. Re | 
eonstruct rn. ! ny a hitd dey 


In the use of any mechanical system of —— 
ventilation, it must be remembered, how- toms of eye strain and falls bel ssh = 
ever, that operation is as important a work and in general mental condition by 
factor as design. In the study of school - f poor schoolroom Bad 
ventilation in New York City, conducted lighting may mean too little Hight or quits 
73 by Professor Baskerville and myself, we “ often an improper arrangement of hght 
found that while the window-ventilated which produces a glare in the eyes either 


schools were on the whole mediocre in re- directly from ndow or lamp or indi 


vard to air conditions, the fan-ventilated rectly from a polished blackboard, 4 
ke, Cross rnits. Too, are 


nable. With natural 


buildings were some of them almost per- surface, or the hi 
fect, and others very bad, depending on the = olten most objectio 
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the window area should be at 
least one fifth of the floor area and 


come from the left side of the 


from above With artificial il- 
indirect lighting is far 
effi it and more hygienic than any other 
Min 


Schools 


ih report on mum Requ rements 


makes the following 


for Rural 


mum recommendations regard to 


I Ir n sti rece é l il lance f 
light, sufficient f est days, wit! parts 
of the roon eq é minated 

| i I ss 10WSs ld be fr 
one fif » one four f the floor area 

The } ng ling to present 
1eé l to ive the p come ynly from the 
lef e of pul fron e long wall of 
the n Wir | Ss y he i ed on rear 

n the left le High windows not less 
t . 2 I m the fl r y e per tted o é 
r t i uid I s ( itio but no 
for g 

There ild be no rees rs rubbery I ir ne 
s ‘ interfere ith t lig ng 
of the sro 

The s | ling s face with refer 

é the windows the s r ll re 
| e tT rect iniight ome me dur gy the 
( Ly 

\ } ‘ é ‘ g nd me 
of des at | Ss at 
lig Ly é } I le 1 ( rigt days 

Sci ro ( é bes ( rs for the 
a r rela t ] ting é : Or ling 
white i g re " ght gor greer 


The nature of the school-room furniture 
Must so be taken into account in consid 
er the influence of the school upon the 
health of the child. Posture involves hy 
gienic problems of far greater importance 
tl s often realized. Where the seat is 
ti yw or too high for the desk, or too far 


too near, there results a painful 


erouching or straining or twisting which 


may produce profound harmful 


eas lv 


physiological effects. Adjustable seats and 
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desks (actually and not perma 


nently rusted into some chance position 


furnish “ompletely satisfactory 


solution of this problem, but temporary 


alterations (such as screwing a board under 


assignment of 


availabl 


chair and ireful 


desk or 


seats where S Vpes are 


do much t 
Bad Vel 


may 


a 


ing general vital conditions and promoting 


development of physical defects in th 


school 


Another group of problems r 


ns to be eons ade red I ‘onnection Ww th 


facilities for the spread communicabl 


diseases, such as diphtheria, searlet fever, 
measles and whooping cough which preva 
principally at the school age, and which 


one and all, 


constitute serious and 
tant dangers to the public health 


The 


individuals is. Ol 


detection and isolation of 


course. one ol 


the most 


important safeguards 


against commu- 


niecable disease, but the oceurrence of ear 


eases and the fact that these diseases, 


measles, may be actively con 


their ean be recog- 


erect the 


tagvious before nature 


nized, makes it essential to 


efficient possible safeguards against the 


nasal and 


exchange of 
tween the apparently well 
me s enifi 


anliness 1s of s¢ 


General elk 


cance in this connection, and the Report 


on Minimum Requirements wisely provides 
that 


f S ( ouse il gs s ould ne ke} 
s clear is a ¢g er keeps her home 

(¢ No iry swee 1ust gy Ss yuld be al 
lowed 


damp sweepers and oily cloths 


(c) Serubbing and airing are better than any 


form of fumigatior 


the main faetor, 


cleanliness is 
the el 
hieles of disease as the common drinking 


Personal 


however. and mination of such ve- 
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‘up and the common towel with the pro- 


' 


vision of facilities for hand-washing and _— 
. I 
requirements as to their use, are of prime a. 
rape 
mportance in checking the spread of mi- — gieay), 


erobic disease. 

A recent study conducted by the United the 
States Public Health Service showed that It ma, S 
out of 75 country schools in Indiana, 8 only Wash basin, somet is 
had individual drinking cups and 24 only ply of water 
the common drinking cup, while in 43 children, wit! 


schools the value ot the individual cups pro dang rous 


vided was minimized by the presence of a Toilet facilit 


~ | ) 
) : ‘ 1 
‘ommon cup as well. veniently situated and 
The minimum requirements for rural elean and protected against s 
} 
schools provide that niecable diseases are spreas 
Irir noe vater shonld ha available 7 ‘ver 
1 king wat ! e available for every reta and if toil a 
pupil at any time of dav which does not interfere 
1 » i! ‘ ness Ww is ] ? } 
the S¢ oeTan 
prog 1 
bl eonseqnel ‘ tT! | SS S 
Every rural s 1 should have a. sar . 2 
. ( T! nt st 
} y fou L lo ited s nsideé or S In . mu I 
schoolhouse entrance. i. utions must De t 1 ! 
Drinking water should come from a safe sources fly proot or exeretal germs 
irity should be certified by an examinat he distributed sa R he 
e State Board of Health or by some other nd 1 st dy Dy ry ] +} 
‘ ré ble thority. 
, ) vs of ft Ses rut S 
\ nmon drinking cup is always dang 
s ld never b t lerated 
I lividual drink ng cups re theoret LLY 
ne cond ns all right but pra il ex I 
é S prove ind 
‘ ed n e, are unsatisfactor d I 
vorieni Therefore the ire no to he Teh 
te nor approve 1 for ny s } x ‘ | 
S ciel pr ré for running er for 
king fountail or her ses ' the rura 
} } : y ay sour 
ma s be provided from any é } m mut 
t excessive expense by 1 storage ink r . 
. , provide that 
by pressure tank with force pump 
Where bubble fountains are not avail- 
able the children should be taught to 1 ld If 
CUPS out of pape r i ib] 
In regard to washing facilities, the pro- Should be ' me 6 ' sepa 
. . . 4 Tr té ‘ T ‘ e 
visions of the minimum requirements are 
espe cially to be commended. b) If . 
. i 
{ ire ill s Is should have faci Y tor é ‘ 
Shing I is available at least é 
Alw ivs after the use of the toilet. 
b Alw ays before eat ng ‘ ¢ 


Frequently after playing outdoors, writing lated and one of the f 
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ichers 1 | bove-named school he 
! the iti n this rse includes:® alg ra 
gh quad ( la ns rithmet il | I 
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